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and the like. Depending on the type of adhesive, the adhesive may be solidified or physically 
cross-linked upon cooling the laminate to room temperature. After curing, cross-linking, or 
solidifying the adhesive, the structures on the surface of the adhesive layer substantially 
retain their shape over time. The selection of the adhesive plays a role in determining the 
long-term properties of the structured adhesive layer(s). The process can be scaled up as a 
continuous process utilizing the methods described in U.S. Patent No. 6,123,890. 

Additional membrane layers, transfer liners, release liners, adhesive layers (structured 
and non-structured), polymer films (structured and non-structured), and the like, can be 
laminated to the adhesive construction using lamination techniques that are well known to 
those skilled in the art. 

Lamination of the cap layer to the structured surface of the adhesive and/or 
lamination of multiple structured layers creates a plurality of encapsulated reservoirs or 
channels within the adhesive coated article. The amount of void volume contained in the 
encapsulated reservoirs or channels can be tailored based on the adhesive composition and 
size and shape of the tooling used to generate the structures of each layer. 

FIGS. 9-11 show two general methods for fabricating articles with encapsulated 
reservoirs or channels and non-structured surfaces for adhering to a substrate. FIG. 9 
illustrates a method for making an adhesive layer for use in the constructions shown in FIGS. 
lOandll. 

Referring to FIGS. 9A-9C, a structured adhesive layer 910 may be prepared by 
melting or extruding or solvent-coating an adhesive 901 onto a structured molding tool 997 
and then laminating the structured adhesive 910 to a backing 920. Typically, a solventless 
adhesive 901 is pressed between the molding tool 997 and the backing 920 (e.g., a non- 
structured liner) under pressure at an elevated temperature such that the adhesive 901 flows. 
The press is cooled while maintaining pressure, and, as shown in FIG. 9B, the laminate 905 
is subsequently removed from the molding tool 997 and cured or cross-linked using UV 
irradiation to generate the laminate 905 (FIG. 9C). 

Referring to FIGS. 10A-10B, the laminate 905 can be further laminated to a cap layer 
950 or to a non-structured adhesive layer to form an article 960 (FIG. 10B), which forms a 
plurality of encapsulated reservoirs or channels 970. If the cap layer 950 is a single 
structured adhesive layer, this method can be used to form the constructions illustrated in 
FIGS 6 and 7. 
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Referring to FIGS. 1 1 A-l 1C, a method is shown that provides a laminate 905 
including a backing 920 having a structured adhesive layer 910 thereon. The exposed 
adhesive surface 91 OA is laminated to a cap layer 980, such as, for example, a primed 
polyester backing. The resulting laminate 990 is then removed from the original backing 920 
(FIG. 1 IB), exposing a non-structured adhesive surface 925. The laminate 990 includes a 
non-structured adhesive surface 925 suitable for contact with a substrate, a structured surface 
in contact with a cap layer 980, and a plurality of encapsulated reservoirs or channels 975 
(FIG. 1 1C). This basic construction can be further laminated to, for example, a single 
structured adhesive layer to form the construction illustrated in FIG. 6A. 

Referring to FIG. 12 A, a method is shown for fabricating the multi-layer construction 
depicted in FIG. 6 A. The method includes laminating the laminate 990 (FIG. 1 1C) to a 
second laminate 905 (FIG. 10A), both made according to the methods described above. The 
resulting multi-layer adhesive coated article includes a plurality of reservoirs or channels 940 
within the article construction. The reservoirs or channels may be registered with each other, 
as shown in FIG. 12 A. However, other embodiments include adhesive layers in which the 
structured surfaces are not registered with each other. Each structured surface may have a 
different pattern of structures. 

Referring to FIG. 12B, a method is shown for fabricating the multi-layer construction 
depicted in FIG. 7. The method involves first applying an adhesive 901 to a molding tool 
997 as described above (FIG. 9A) generating a structured adhesive 910. An laminate 905 
(FIG. 9C) is then laminated to a first major surface 912 of the structured adhesive 910. The 
multi-layer laminate 800 is subsequently removed from the molding tool 997 to generate the 
laminate 800 with reservoirs or channels $40. The method may further involve laminating a 
non-structured adhesive onto a structured adhesive surface 996 of the multi-layer laminate 
800. 

Referring to FIG. 12C, a method is shown for fabricating the multi-layer construction 
depicted in FIG. 6B. The method includes laminating together the exposed structured major 
surfaces 912A and 912B of two adhesive coated articles having the construction 905 (FIG. 
9C)> with included backings 920A and 920B. The resulting multi-layer adhesive coated 
article 850 includes a plurality of encapsulated reservoirs or channels 890 within the 
construction. The backing 920B is subsequently removed to reveal a non-structured, exposed 
surface 999 for adhering to a target substrate. 
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Additional membrane layers, transfer liners, release liners, adhesive layers (structured 
and non-structured), and the like, can be laminated to one or both sides of the adhesive 
constructions of the invention using lamination techniques that are well known to those 
skilled in the art. 

Methods for filling the reservoirs in the constructions of the invention (such as 
construction 102 depicted in FIG. 1) include dipping, spraying, coating, sonicating, or 
powdering an intermediate laminate 905 (such as depicted in FIG. 9C) with liquid or solid. 
Subsequent lamination of laminate 905 to a cap layer encapsulates the material within the 
reservoirs of the construction. Fluid filling of constructions in which a cap layer 100 has 
already been applied to the structured surface, such as depicted in FIG. 1, can be 
accomplished by several means. Application of a pressure gradient can be used to load a 
fluid (such as a liquid containing a desired deliverable or non-deliverable substance) into the 
channels while displacing the air. This may be accomplished by simple mechanical means 
using, for example, a syringe/plunger. A particularly advantageous method of applying such 
a pressure gradient to fill the channels is by application of centrifugal force. If desired, 
venting may be supplied at the down stream (low pressure) ends of the channels such that air 
is displaced out of the channels as the fluid is introduced at the high pressure end 
Conversely, centrifugal loading may be utilized in the absence of venting, such that the air is 
displaced countercurrent to the liquid being inserted. In this case the expelled air may be 
vented out through the same entry port via which the loading fluid is introduced. 

Another means of filling channels with liquids in configurations including 
encapsulated reservoirs is through use of vacuum. Air may be evacuated from the channels 
until a sufficiently low pressure is reached, after which a liquid at a higher pressure (typically 
atmospheric) is brought into communication with the channels. Under this pressure 
differential, the liquid then fills the channels. This approach is especially suitable in cases in 
which venting is absent; that is, in which the only opening into the device is through the 
filling (liquid entry) port. 

The reservoirs or channels of a construction, such as, for example construction 905, 

can be filled with deliverable and/or non-deliverable substances. Generally, the substance(s) 

is loaded into the exposed reservoirs or channels of the construction, followed by lamination 

of another structured or non-structured layer adhesive or non-adhesive layer. Upon 

lamination, the substance(s) are encapsulated within the reservoirs or channels of the 
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and the like. Depending on the type of adhesive, the adhesive may be solidified or physically 
cross-linked upon cooling the laminate to room temperature. After curing, cross-linking, or 
solidifying the adhesive, the structures on the surface of the adhesive layer substantially 
retain their shape over time. The selection of the adhesive plays a role in determining the 
long-term properties of the structured adhesive layer(s). The process can be scaled up as a 
continuous process utilizing the methods described in U.S. Patent No. 6,123,890. 

Additional membrane layers, transfer liners, release liners, adhesive layers (structured 
and non-structured), polymer films (structured and non-structured), and the like, can be 
laminated to the adhesive construction using lamination techniques that are well known to 
those skilled in the art. 

Lamination of the cap layer to the structured surface of the adhesive and/or 
lamination of multiple structured layers creates a plurality of encapsulated reservoirs or 
channels within the adhesive coated article. The amount of void volume contained in the 
encapsulated reservoirs or channels can be tailored based on the adhesive composition and 
size and shape of the tooling used to generate die structures of each layer. 

FIGS. 9-1 1 show two general methods for fabricating articles with encapsulated 
reservoirs or channels and non-structured surfaces for adhering to a substrate. FIG. 9 
illustrates a method for making an adhesive layer for use in the constructions shown in FIGS. 
lOandll. 

Referring to FIGS. 9A -9C a structured adhesive layer 910 may be prepared by 
melting or extruding or solvent-coating an adhesive 901 onto a structured molding tool 997 
and then laminating the structured a dhesive 910 to a backing 920. Typically, a solventless 
adhesive 901 is pressed between the molding tool 997 and the backing 920 (e.g., a non- 
structured liner) under pressure at an elevated temperature such that the adhesive 901 fl ows. 
The press is cooled while maintaining pressure, and, as shown in FIG. 9B, the laminate 905 
is subsequently removed from the molding tool 997 and cured or cross-linked using UV 
irradiation to generate the laminate 905 (TIG. 9C). 

Referring to FIGS. 10A -10B, the construction laminate 9 05 can be further l aminated 
to a cap layer 950 or to a non-structured adhesive layer to form an article 960 (FIG. 10B), 
which includ e s f orms a plurality of encapsulated reservoirs or channels 970. If the cap layer 
950 is a single structured adhesive layer, this method can be used to form the constructions 
illustrated in FIGS 6 and 7. 
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Referring to FIGS* 11 A-11C a method is shown that involves providing p rovides a 
oonstruotion l aminate 905 including a backing 920 having a structured adhesive layer 910 
thereon. The exposed adhesive surface 904 -91 OA is laminated to a cap layer 980, such as, for 
example, a primed polyester backing. The resulting laminate 990 is then removed from the 
original backing iavef-920 (FIG. 1 IB ), exposing a non-structured adhesive surface 925 . The 
laminate 990 includes a non-structured adhesive surface 9SO -925 s uitable for contact with a 
substrate, a structured surface in contact with a cap layer 90 0980. and a plurality of 
encapsulated reservoirs or channels 975 (FIG. 1 1C). This basic construction can be further 
laminated to, for example, a single structured adhesive layer to form the construction 
illustrated in FIG. 6A. 

Referring to FIG. 12 A, a method is shown for fabricating the multi-layer construction 
depicted in FIG. 6A. The method includes laminating the oonstruotion l aminate 9 90 (FIG. 
1 1 C) to a oonfitruotion s econd laminate 905 (FIG, 10A), both made according to the methods 
described above. The resulting multi-layer adhesive coated article includes a plurality of 
reservoirs or channels 440 -940 w ithin the article c onstruction. The reservoirs or channels 
may be registered with each other, as shown in FIG. 12A. However, other embodiments 
include adhesive layers in which the structured surfaces are not registered with each other. 
Each structured surface may have a different pattern of structures. 

Referring to FIG. 12B, a method is shown for fabricating the multi-layer construction 
depicted in FIG. 7. The method involves first applying an adhesive 901 to a molding tool 
997 as described above (FIG. 9 A) generating a structured adhesive 910 . An adhesive lay e r 
laminate 9 05 (FIG. 9C) is then laminated to a first major surface 912 of the structured 
adhesive 904910. The multi-layer laminate 800 is subsequently removed from the molding 
tool 997 t o generate the oon s truotion laminate 800 with reservoirs or channels 840. The 
method may further involve laminating a non-structured adhesive onto a structured adhesive 
surface 996 of the oonstruotion m ulti-laver laminate 800. 

Referring to FIG. 12C, a method is shown for fabricating the multi-layer construction 
depicted in FIG. 6B. The method includes laminating together the exposed structured major 
surfaces 912A and 912B of two adhesive coated articles having the construction 905 (FIG. 
9C), with included backings 920A and 920B. The resulting multi-layer adhesive coated 
article 850 includes a plurality of encapsulated reservoirs or channels 890 within the 
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construction. The backing 920B is subsequently removed to reveal a non-structured, exposed 
surface 999 for adhering to a target substrate. 

Additional membrane layers, transfer liners, release liners, adhesive layers (structured 
and non-structured), and the like, can be laminated to one or both sides of the adhesive 
constructions of me invention using lamination techniques that are well known to those 
skilled in the art. 

Methods for filling the reservoirs in the constructions of the invention (such as 
construction 102 depicted in FIG. 1) include dipping, spraying, coating, sonicating, or 
powdering an intermediate oonotruotion l aminate_905 (such as depicted in FIG. 9C) with 
liquid or solid. Subsequent lamination of oonotruotion l aminatg_905 to a cap layer 
encapsulates the material within the reservoirs of the construction. Fluid filling of 
constructions in which a cap layer 100 has already been applied to the structured surface, 
such as depicted in FIG. 1 , can be accomplished by several means. Application of a pressure 
gradient can be used to load a fluid (such as a liquid containing a desired deliverable or non- 
deliverable substance) into the channels while displacing the air. This may be accomplished 
by simple mechanical means using, for example, a syringe/plunger. A particularly 
advantageous method of applying such a pressure gradient to fill the channels is by 
application of centrifugal force. If desired, venting may be supplied at the down stream (low 
pressure) ends of the channels such that air is displaced out of the channels as the fluid is 
introduced at the high pressure end. Conversely, centrifugal loading may be utilized in the 
absence of venting, such that the air is displaced countercurrent to the liquid being inserted. 
In this case the expelled air may be vented out through the same entry port via which Ihe 
loading fluid is introduced. 

Another means of filling channels with liquids in configurations including 
encapsulated reservoirs is through use of vacuum Air may be evacuated from the channels 
until a sufficiently low pressure is reached, after which a liquid at a higher pressure (typically 
atmospheric) is brought into communication with the channels. Under this pressure 
differential, the liquid then fills the channels. This approach is especially suitable in cases in 
which venting is absent; that is, in which the only opening into the device is through the 
filling (liquid entry) port. 

The reservoirs or channels of a construction, such as, for example construction 905, 
can be filled with deliverable and/or non-deliverable substances. Generally, the substance(s) 
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